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分类，结果表明从九龙江口门处至 117.925°E 处 v均大于 0.5，但在 117.925°E 以
西 v均小于 0.5，这说明九龙江河口区总体上为潮汐控制但在海门岛以西为河流
控制，并且海门岛至鸡屿处为九龙江河口区混合最剧烈的区域。





































A three-dimensional hydrodynamic model was set up in Jiulong River Estuary and
Xiamen Bay with the use of ROMS (Regional Ocean Modeling System), to simulate
the hydrodynamic characteristic there. And then observed data were used to verify the
model, and the results showed that the computed results agreed with observed data
reasonably.
The hydrological model result was used to study characters of the flow pattern in
Xiamen Bay. Combined with the relation between the net flux through section DZ,
section DW and Jiulong River, it is found that the coastal current of the Taiwan Strait
intruding Xiamen Bay. In summer, coastal current flows into the Xiamen Bay from
the section DZ, and leaves through the section DW; while in winter coastal current
flows into the Xiamen Bay from the section DW, leaves through the section DZ.
The classical Eulerian method was used to decompose the tidally averaged salt
flux into salt loss due to river (FR), salt flux driven by steady exchange flow (FE) and
tidal oscillatory salt flux (FT) at section XY. The results show that FR give rise to the
salt loss in Jiulong River Estuary, but the FE and FT increase the salinity to keep the
balance of salt in Jiulong River estuary. The three fluxes all have seasonal variation.
FR depends on the runoff of the Jiulong River, but is not affected by tide, and FT
increases not only with the tidal amplitude but also with runoff, and FE increases with
runoff in general but decreases with the tidal amplitude. The mechanisms of FT and FE
were analysed, in addition to shear dispersion due to tidal current, the mechanisms
producing FT includes tidal pumping. And the lateral shear dispersion due to tidal
current is dominant. FE is produced by steady shear dispersion alone, resulted from the
estuarine exchange flow. The vertical shear dispersion dominates the lateral shear
dispersion in summer, but the lateral shear dispersion is dominant in winter. The ratio
of FE and FT can be the index to classify Jiulong River Estuary. From the entrance to
the 117.925°E the value of v greater than 0.5，and from 117.925°E to 117.917°E the
value of v less than 0.5. The result show Jiulong River Estuary is tidal-controlling














show the most well-mixing section in Jiulong River Estuary is from Haimen island to
Jiyu islet.
This study also simulates the hydrodynamic environment in 1938, 1984, 2007 and
2012, to assesse the cumulative effect of coastal projects on the hydraulic condition
since the 1950s. According to analysis of residual current in Xiamen Bay, the residual
current in Xiamen western waters was changed severely, the velocity decreases
especially near the Gaoji Dike, and the velocity of residual current in Tongan Bay is
also decreases severely. And the current pattern changes significantly after coast
reclamation. The half exchanging-period of the Xiamen western waters shows coast
reclamation has negative effects on the hydrodynamic condition, especially the
cumulative influence is more serious. After the environmental restoration projects
have been implemented, the hydrodynamic conditions recover to some extent.














第 1 章 绪论
1

























































































































第 2 章 厦门湾水动力模型
4


















来由Rutger University 与University of California at Los Angeles共同研究开发的三
维非线性的斜压原始方程模式，该模型在海洋科学中有着广泛的应用 [15-17]。
ROMS 在水平方向上可采用曲线正交坐标系，并使用“Arakawa C”交错网格，可













































































































































































































（X 和 Y 方向）的速度分量，w为垂直方向的速度分量。f表示科氏力参数，g
表示重力加速度，ρ0 表示参考密度，p表示正压和斜压造成的压强。ρ表示海水
的局地密度。T为温度，S为盐度，C为其他物质。KM和 KH是垂向粘性和扩散
系数，通过求解湍流闭合模式得到。Dx、Dy为 X 和 Y 方向的动量水平粘性项，
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